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Science Enabled by Polar AWS and JAWS

● Numerical Weather Prediction
● Ground Truth for Satellite/Model/Analyses
● Ice Velocity
● Measure Surface Energy Budget:

○ Heat
○ Precipitation
○ Radiation

● Estimate:
○ Cloud Radiative Effects
○ Snow/Ice Melt
○ Firn Densification
○ Ice Shelf Hydrofracture
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Most AWS Data is Idiosyncratic 1980s-era ASCII CSV
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JAWS: Justified Automatic Weather Station Data

Objective
Interoperability: Enable automated analyses  (statistics, subsets, 
assimilation, intercomparison) and discovery of AWS-like data

Strategy
Harmonize idiosyncratic L2 ASCII formats into L3 netCDF format 
with standardized metadata and value-added data

Implementation
Python code stack at http://github.com/jaws/jaws
> conda install -c conda-forge jaws

> pip install jaws

> jaws L2_in.txt L3_out.nc





JAWS-processed data is CF & ACDD-compliant



JAWS-processed data is intercomparable across networks 



Intercomparability (from JAWS) for Outlier Detection 



JAWS Science Application: Adjust Radiometry for Tilt

("virtual" inclinometer << $$$ than physical retrofit)
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Tilted Radiometry Biases Surface Energy Budget
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Use RT with Satellite+AWS Data to Infer Tilt, Rotation
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JAWS Tilt-Correction Improves Accuracy ~11 W/m2 



1

6

JAWS helps resolve short-timescale surface processes

Lines represent 

different regions

Temporal Characteristics of Cloud Radiative Effects on Greenland's Surface Energy 

Budget During Melt Season: Discoveries from Multi-year Automatic Weather Station 

Measurements (Submitted to JGR)
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JAWS helps to ground-truth satellites, models, reanalyses

Cloud Radiative Effects “Warm center” distribution:

? ?AWS

Spatial distribution of melt-season cloud radiative effects over Greenland: 

Evaluating satellite observations, reanalyses, and model simulations against in 

situ measurements (Submitted to JGR)



“Warm L-shape” in CALIPSO

van Tricht  et al. 2016

Annual CRE CALIPSO/CloudSAT (W/m2)

18
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JAWS Processes ~50% (and counting) of Antarctic AWS



Larsen C Ice Shelf is vulnerable to disintegration 

Credit: PRI

Larsen C 

Ice Shelf
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JAWS Helps Show ~25% Larsen C Annual Melt in Polar Night

AWS18 Larsen C IMAU



Discovery of polar night melt (GRL, 2018)

Kuipers Munneke et al., 2018

Automatic Weather Station 

(AWS) 18 

Between 2014 and 2017 

23% of all melt occurred 

in winter



Foehn winds warm due to latent heat release

With limited shortwave radiation in polar night, melt occurs 

through downward turbulent fluxes of sensible heat from 

foehn wind 

Moist air

Precipitation

Foehn Wind

Descending air



What we don’t know...

● Spatial distribution/variability 

of polar night surface melt 

● Temporal variability of polar 

night surface melt

● Vulnerability of Larsen C

How can we expand on this 

knowledge?

AWS data

MERRA-2 Reanalysis data

AWS 17

AWS 18

AWS 14

AWS 15

AWS 1



This projectJAWS foehn detection algorithm (FonDA)

FonDa variable thresholds

● Temp > 0 ℃
● RH < 65th percentile

● Wind > 75th percentile

Ice Surface Energy Budget

Melt = SWnet + LWnet + Sens + Lat



MERRA-2 (FonDA) preliminary results
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